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GEOLOGY or THE CHICAGC^ AREA 
rni 

and for de tennln lng foundation condi t ions ioj major s t r u c t u r e s . Today ' s rapidly In­
c reas ing problems of waste management, d ra inage , and planning effective land use 
foi iTT.provement and growth of the nic'.ropolltan area h a v e c rea ted a much greater de ­
mand for geo log ic information. This type of spec i a l app l i ca t ion ol geologic data is 
ca l led "environmental geology" (rVye, 1971). 7?)ls report p r e sen t s a genera l , though 
brief, summary of the basic geologic data that must be the start ing point for those 
who need geologic Irvformatlon for the solut ion of s p c c i d c probleriiS. It is not in­
tended to furnish solutions for the many problems that are cons tan t ly encountered In 
the Chicago a r e a . 

The map (pi . 1) shows the d l su lbu t lon of the many different rock types that 
are exposed or direct ly underlie the surface s o i l . The text d i s c u s s e s their origin 
and exp la ins the i r classif icat ion and general c h a r a c t e r . Brief descr ip t ions of the 
deeper rock formations, of the land forms of var ious t y p e s , and of the mineral r e ­
sources of the area a lso are Included. 

Geologic Setting 

The geological setting of the Chicago area i s shown by two regional maps, 
one sho^^ing the dlsulbut lon of the bedrock uni ts (fig. 1) and the o:her the d i s t r l t j -
tlon of the g lac ia l deposits thai overl ie the bedrock (fig. 2 ) . 

The bedrock formctions are exposed only in the southern half of the area , 
where g l ac i a l and modern rivers have cut through the g lac ia l deposi ts and where quar­
r ies and rriines have bee.', opened. T.'.e c l e r i a l d e p o s i t s , ca l led d.';f:, r.a.oile rr̂ cre 
then 95 percent of the a:e= ar.d co.-.Eis; of unco r so l ida t ed t i l l , s i h , c ley , sand, crcv-
el, end p e a t . They are sharply differentiated and readi ly distinc-.;lshec fror. the 
much older, consolidated bedrock forrr.ations that c o n s i s t of dolor. i te, l imestcne , 
sands tone , s h a l e , c laysione, and c o a l . 

The Chicago area is on a broad, gently s loping arch of the Paleozoic bedrock 
formations. This arch, called the Kankakee Arch, c o n n e c t s the V^isconsln Arch a n i 
the Cincinnat i Arch arxJ separates two broad d e p r e s s i o n s - the Ill inois Basin to the 
southwest and the Michigan Basin to the nor theas t (fig. 1 ) . The northeastern part 
of the Chicago area i s on the northeastern flank of the a rch , a s is indicated by the 
eas tward d i p of the Silurian formations. The extreme southwestern part of the area 
Is on the southwestern side of the arch, a s i s shown by the southwestward dip of 
the Pennsylvanian formations. Stream artd g lac ia l e ro s ion truncated the arch and 
produced a surface that in broad a s p e c t s i s a p l a i n . As a resu l t , the older rocks are 
exposed along the axis , or crest , of the truncated a rch and the younger rocks arc ex­
posed in the bordering basirts. 

The ent i re Chicago area was burled under s eve ra l thousands of feet of glacial 
i ce that spread over the region from the iwrtheast du r l t ^ the Wisconsinan glaciatlon— 
the las t major advance of the i c e . Tne g lac ie rs were largely part of the Lake Michi­
gan Lobe (fig. 2} but possibly Included die margin of the Saginaw Lobe In the extreme 
sou theas t end the Green Bay Lobe in the extreme no r thwes t . Tht Wisconsinan g la ­
c i e r s spread westward nearly to the Miss i s s ipp i River and southward to centra l 
IUlrK>is, and they eroded the Chicago area so i n t ense ly that r)o deposi ts of earlier 
g lac ie r s have been found. It is reasonably cer ta in that g lac ie rs of the Il l inoian 
g lac ia t lon , wKich preceded the Wiscons inan , advarrced from the Labradoreen Center 
of accumulat ion in eastern Canada arxJ covered the Chicago a rea . Depos i t s of the 
lUiixiian glacia t lon burled by yout>ger depos i t s may remain in some of the bedrock 
v a l l e y s . As deposi ts of the sti l l earl ier Kansan g l a c i e r s are present southwest of 
the Chicago area , the ix>nhe,m edge of a Konsan g l ac i e r from the rwrtheast a l so may 
have covered part of tiie region. There Is no ev idence to suggest that g lac iers of 
the e a r l i e s t glaciatlon, tiie Nebraskan, covered the Chicago area . 
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Fig. 1 - Bedrock gtplcfj sap or the north-c«ntr«l i t a t c t (hovlcc tht turr*e« d l j t r l l i u t los or 
the (eolofle t j i t tmi of rocks , the major i t ruc tura l t * t tv r* i , tnC the loc t t lon of 
the Chlck^o krca (after OeolOfleal Map of lo r th Aacrlca, O.S. Oeolofloal S \ a - f j , 

The glaciers retreated from the Chicago area about 13, 500 years ago, by 
which time Lake Chicago had spread over much of what is r>ow Chicago. EHscharge 
from the lake through the Chicago Outlet to the Illlr>ols Valley continued intermit­
tently luitil about 3,000 years ago. although a mirK>r discharge may have occurred at 
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the Ba}er d r i f t tbcctx. the principal Hlaconslnan g lac i a l lobct , and the leca t ieo of 
the CMea«o u>e* (after n i n t «t a l . , 1959). 

recently as 2,000 years ago. When the glaciers melted, a thin deposit of wir^-
blown silt (loess) blanketed the area: lakes formed In the depressions, eroded their 
shores, and made beaches; streams entrenched themselves and began bulldlrtg flood-
plains: the winds blew sarvl from the glacial outwash into dunes; vegetation covered 
the land; and weathering began the process of soil formation. 

These processes are still going on. Many of the lake basins have been filled, 
or partly filled, with sUt and peat, and the soil arvd forests have stabilized the sand 
dunes and reduced erosion by the streams. To some extent man has reversed the 
natural processes by tilling the soil, overgrazing the pastures, and cutting the 
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STRATIGRAPHY 

The rtx;k formations in the Chicago area were formed in many ways. Some 
wiere deposited in shallow to moderately deep seas that repeatedly invaded the con-

\ t i hen t . 'On land, sediments were deposited in rivers, streams, artd lakes. Many 
types of deposits were laid down by melting glaciers and by meltwater flowing from 
the glaciers . The winds deposited a thin mantle of loess and blew beach sands into 
duives. 

. . 1.!. The common sedimentary rock types In the Chicago area Irtclude dolomite, 
limestone, shale, sandstone, siltstone, and claystone In the bedrock formations, 
and gravel, sand, silt, and clay In the urxronsolidated formations. No igneous and 
metamorphic tocka are native to the region, except in the deeply burled Precambrlan 
fonnatlons, but fragments of these rocks, a few as large as 5 to 10 feet In diameter, 
were carried Into the region by glaciers In such numbers that the common rocks 
granite, gneiss , schist, basalt, and quartzlte —are plentiful along all streams that 
are actively cutting into the glacial deposits. 

STRATIGRAPHIC CLASSIHCATIONS 

Suatlgraphy is concerned with recognizing changes in the character of the 
strata, or layers, of rocks, with differentiating the strata into units based on various 
characteristics, and with determining the age and order of deposition of the units, 
thus providing classifications by which the rocks can be systematically mapped and 
described. The development of several classifications, each based on specific 
characteristics of the rocks and, therefore. Independent of each other, provides the 
different types of units needed for solution of various kinds of geologic problems—units 
with precise meanirtgs and distinctive n a - e s . Several stratigraphic classifications 
are used in Illinois (Wjllman. Swanr.. and Fr/e, 1956: Frye and Ui l l -sn . 1970; Will-
man and Frye. 1970). The classificatio.ns tsed in this report are the rock-stratigraphic. 
tlroe-stratlgraphic, geologic time, morphosuatigraphic, soil-stratigraphlc. cyclical, 
artd sequence classifications. The principal classifications and the named units used 
in the Chicago area are shown in figures S arnl I S . 

] : The rock-suatlgraphic classification differentiates the rocks according to lith-
ologyr"or- kind of rock." The fundamental unit, called a formation, is the ut\it.nx>st use­
ful for mapping, description, and economic purposes. Subdivisions of the formation, 
called Imenbersj are based on minor differences in llthology, or arc distinctive units 
too tilln or local In distribution to be treated as formations. AdJoinir>g formations that 
have some common diaracterlstlcs are combined in units called grvupa, and combina­
tions of related groups are called megagroupe. Where two rock units grade laterally in­
to each other, or are intertongued, a vertical plane, or cut-off. i s arbitrarily used to 
differentiate the two units in order to avoid repetition of a named unit in a vertical 
section. _ ) 

Most formation names consist only of a geographic name and the rank, for in-
S^>i;fviij,;;,-,,j,;stonce, Wedron Formation, but formations that are domlnantly of one rock type are 
(^:-{i?^i^>-;'given £ri!>ck-name, such as St. Peter Sartdstone, and the word formaUon is omitted. 
' " ; ' : : Other units given rock names also Include the rank, such as Tlskilwa Till Mem-

ber* Rock names are capitalized orvly in the rock-stratigraphlc classification. 
'~y, '^%::.- \ ''•̂ , i l n time-stratigraphic classification the rocks are classified according to age, 

or time of deposition, and tihe units are bourxled by tiii>e planes that represent a spe-

' j f - ' y y ^ . i ^If* $ - Col^Mnar (ectlA) cf tha rook atrata io the Chlea(0 area, Atbrerlat locj : Uax . .U«ian l r l a&: 
> Burl,-BurlIj^too; Ctn.-Cljiolnnatlan: t>efK.>D<saolac«lanj D«T.-I>«voalaa: t d . •Man ia s ; 

rran.-franooDlaa; llnd.-tlnilarhooktan; lUj . - lUysTlllliTi; Ml3«.-Hlsjl5slppUn; r«m,-P«nn-
• j l r an l an : f l e l i . -P le l i t oeene ; rrecaa.-frecajihrlan; Quat.-Quaternary; Hch.-HiebmanaiAn; 
Tr««p.»Tr»«p«aleau»n; Trent.-Treotonlan; tip.-Upper; Val.-Vtl»ej«ran. 
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clflc moment in time. The time planes chosen for boundaries of tlnkc-stratigraphic 
units are based on a specific reference section, called a type section, and are 
placed at a position where there is a significant and traceable change in the rocks. 
Most major time boundaries are at the beginning or end of a sequerv:e of rocks in 
which a particular fossil, or group of fossils , is fourxl, and fossils are the principal 
means by which time planes are traced. In strata that generally lack fossils, other 
criteria are used, such as soils in the Pleistocene System. Except in their type sec­
tions, time planes do rwt necessarily coincide, in fact, commonly do not coincide, ' 
with the boundaries of rock-stratigraphlc or other urUts. The fundamental unit of 
time-stratigraphy (s called a ayaten. Groups of systems are called eratha^e, and 
successively smaller subdivisions of systems are called seriee, ttagee, and eub-
Btagea. 

The tlme-stratigraphlc classification serves as the basis for the geologic 
time classification, which therefore is not an Independent classification. The inter­
val of time during which a system of rocks was deposited is called a period. An 
erathem was deposited during an era, a series during an epoch, and a stage during 
an age. A substage has no formal geologic time name. The same geographic names 
are used In both classifications and they are dlstir>guished fnam the geographic 
names in all other classifications by having adjectival endings (Silurian System, 
Silurian Period). In the Devonian System, Upper, Middle, and Lower Devonian Ser­
ies are formal units and therefore are capitalized. In the other systems, the series 
have geographic names, and upper, middle, and lower are used orJy in informal 
names and are not capitalized. 

The major geologic time subdivisions and the esti-.ated ares of their bound­
aries (after Arthur Holmes and others) are as follows: 

Era 
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; The morphostretlgraphlc c lass i f ica t ion is used to different ia te urUts of rocks 
that have a dlstlrxrtlve form on the present landscape and occur In s t r a t i g r a p h i c s u c -

- c e s s i o n . The moraines depos i ted by success ive s t ands ol g lac ie r s are the prir>cl-
s pa l b a s i s for morphostretlgraphlc c lass i f i ca t ion in the Chicago a rea (p i . 1; f i g . 15) . 

~ ^ All.the depos i t s related to the g lac ie r that built a moraine, including the g l a c i a l ou t -
wash , kames , eskers , lake sed imen t s , anc the groundmoraine, e v e n where buried 

- - ^ y younger glacial depos i t s , are included in a unit ca l l ed a d r i f t . B e c a u s e most 
_ moraines resul t from a temporary s tand of the Ice front after an in t e rva l of advar>ce 

and before en interval of re t rea t , the drifts ideally form overlapplr*g, s h i n g l e - l i k e 
s h e e t s , but in many places the older drifts were in tense ly eroded where overr idden 
by younger g lac ie r s . 

The term drift, when used in formal names (Marse i l les Drift), i s c a p i t a l i z e d 
to differentiate it from the general usage of the term for all the g l a c i a l d e p o s i t s wi ih-

-in the g lac ia ted region. In the gerteral usage , drift does not inc lude l o e s s o n the 
g lac ia l depos i t s or outwash ou t s ide the glaciated r eg ion . 

Another type of morphostratigraphlc unit is the a l luvial t e r r a c e , which Includes 
al l remnants of deposits laid down during a particular ep isode of va l l ey f i l l i ng . Al­
though terraces occur at severa l l eve l s along the major r ivers In t h e C h i c a g o area, 
they have not beer, formally named. f>endin5 rr<ore detai led c o r r e l a t i o n s . 

The cyclical c lass i f i ca t ion is used to show the repeti t ion of a d i s t i n c t i v e s e ­
quence of rocks, particularly rocks of Pennsylvanian age (Kosanke e t a l . , I960} . 
Each unit, called a Cl/cMhtf\, general ly cons i s t s of basa l ser;ds!one ove r l a in i.', 
success ic r . by grey sha le , l imestone , underclay, coe l , gray sha le , black s h a l e , 
l imestone, and grey s h a l e . Most cycloiher .s have sor-e of these un i t s m i s s i n c over 
wide a r e a s . The sediments in each cyclo then up to the black s h a l e are oene ra l ly 
nonmarine or brackish-water d e p o s i t s , whereas the black shale and over lying s ed i ­
ments in the cycle are marine. The cycl ical c l a s s i f i ca t ion , therefore, is c s e f c ! i n 
the study of the success ive advances and re t reats of the Pennsylvanian s e a s . The 
distirjctive units of the cyclothems are helpful in mapping the ecorwmica l ly impor­
tant c o a l s , uriderclays, s h a l e s , and l imes tones . 

, The soi l-s trat igraphic c lass i f i ca t ion i s based on the use fu lness of s o i l s a s 
.widespread markers, or key b e d s , in the glacial d e p o s i t s . The s o i l s Ind ica te s i g -

.y (.nificant unconforrolties, and nir>e un i t s given the formal name e o i l a re reamed I n ^ H i -
,-,-jnols CWillman and Ttye, 1970) . In the Chicago area only the Wiscons inan Parmdale 

-Soil and the soil i»ow forming on the present sur face , ca l l ed the Modern So i l , are 
p resen t . The older, Interglacial s o i l s have been ex tens ive ly e roded , but t hey may 

. . . be encountered in drill ho l e s in some of the deeper bedrock v a l l e y s , 
.r, ;; The major uitconformlties in the rock column mark in tervals c f widespread e ro -

,̂ - ..slon and, therefore, an interruption in depos i t ion . The s t ra ta be tween tiie most e x -
—,̂  tens ive unconformities are s t ra t igraphic ur\its ca l l ed sequeneee (S lo s s , 1 9 6 3 ) . Be-

. c ause of differeraces i n the depth of e ros ion , the age of the beds miss ing a long the 
uncoiiformitles varies great ly , and the boundaries of the sequences cut a c r o s s both 
r o c k - a n d t ime-suat lgrephlc boundar ies (Swann and Wlllman, 1961) . 

, Both the geographic name and the c lass i f i ca t ion name of formal sua t i g r aph l c 
uni ts are capitalized, a s in Joliet Formation, P le i s tocene Ser ies , M a r s e i l l e s Drift. 
The stratigraphic c lass i f icat ion to which a unit belongs can always be determined frotr 
i t s name. For example, the )ollet Formation i s a rock-s t ra t ig raphlc xmit, t he P le l s -
tocerte Series i s a t ime-strat igraphic urUt, and the Marse i l l es Drift is a morpho-
stratlgxaphlc unit. 

Because the c lass i f ica t ion of a ur\lt, and therefore Its meaning, c a n be ident i ­
fied from the name, the names are freely intermixed in s t rat igraphic descr ip t ions-and 

- , . i n d i scuss ions of geologic h i s to ry . This introduces an apparent complexi ty that i s 
.; resolved by familiarity with the c lass iUca t ions and by recognit ion of their complete 

Independence. Ibr example, reference to the Wiscons inan Henry Formation means 

J 
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thai the Henry Formatior. is V.'isconsir.an in ace, but the Henry Formancri is a rock-
stratigraphic unit, not a subdivision of the Wisconsinan Stage. It is differentiated 
from other formations because of i ts composition and not because of its age , ' 

, STRATIGRAPHIC RELATIONS 

. , Most of the stratigraphic units in the Chicago area have a conformable rela­
tion, that i s , no'significant Interruptions in deposition took place. Even though the 
composition of the sediment changes at the contact between the utUts, deposition 
waf essentially continuous. At many contacts, however, the lower unit was partly 
or completely eroded before the overlying sediment was deposited. Contacts where 
depositloii was Interrupted and beds are missing are urKonformftles. 

. Where the beds above and below an unconformity are essentially parallel, the 
uiKonfomtity is called a dlsconformlty, and where the lower beds were tilted before 
overlying beds %vere deposited, the contact is called an angular unconformity. The 
contact between the Silurian and Ordovlclan rocks in the Chicago area is a discon-
fonnlty. whiereas the Silurian and Pennsylvanian rocks dip slightly in opposite direc­
tions • and the contact between tiiem is an angular unconformity. 

MlrxM- unconformities that are of limited extent aixl represent no great amount 
of erosion occur between some units, particularly the units differentiated in the gla­
cial depoislts. Sharps' undulatli>g contacts between and within many units may be depo-
sitional features; they are txjt ur>conformities unless there Is evidence that beds are 
missing. 

The major uryrottformltles, as previously noted, are used to differentiate units 
called sequences. A diagrammatic cross section from southern to rvsrthem Illinois 
(fig. 6) shows the stratigraphic relations of the sequences, although it distorts their 
thicknesses and dips. It reveals the major tectonic events (vertical ortlltir>g move­
ments) and tha eroslonal events in the geologic history of the area. These events are 
summarized below: 

~ 

i!Vi\y:' 
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The oldest and deepest rocks In the Chicago bxe& ore the Precambrlan rocks. 
\ which were metamorphosed by heat and pressure at great depths in the crust of the 

earth. They were Intruded by masses of molten rock that cooled slowly, forming gran­
ite; lazier they were uplifted and deeply eroded before late Cambrian time. The sub-
Cambrian unconformity represents an interval of time longer than all the time since the 
beglruilng of the Cambrian Period. This unconformity is 3,000 to S.OOO feet below the 
surface in the Chicago area. It is a generally flat surface, but hills of harder rock 
are locally prominent where the unconformity is exposed in Wisconsin and Missouri 
(fig, 1). 

Only a minor unconformity separates the Cambrian and lower Ordovlclan (Ca­
nadian) rocks that compose the Sauk Sequence. After deposition of the lower Ordo­
vlclan rocks, the tectonic movements that disturbed major areas in the eastern part 
of the continent caused uplift, warping, and erosion in the Chicago area. As a re­
sult the basal middle Ordovlclan (Champlainlan) St. Peter Sandstone truncates the 
lower Ordovlclan rocks and rests directly on Cambrian strata in the central and rwrth-
em parts of the area (fig. 6). The sub-middle Ordovlclan unconformity Is a rough 
surface, locally characterized by sinkholes, and it has a prominent escarpment at 
the margin of the lower Ordovician dolomites (Buschbach, 1961). As lower Ordovicia.-. 
rocks are present again north of the Chicago area, the uplift may represent an early 
movement along the Kankakee Arch. The unconformity is exposed in the La Salle and 
Ottawa areas to the west, but it is 300 to 1,000 feet deep in the Chicago area. 

The r>ext younger major unconformity is at the base of the Middle I>evonidn 
rocks, where it forms the upper boundary for the middle and upper Ordovician; Silurier., 
cTiC Lower E)evo.nian sediments that compose the Tippeca.'ioe Secneuze. Although e 
v.icesp:ecd but minor unconforr.ity occurs at the base ol the upper Ordovician (Cir.-
cinnetian) rocks, the surface of the unconformity is nearly flat and only slightly trun­
cates the middle Ordovician rocks. 

The etxl of Ordovician time'was marked by uplift, and valleys were cut as much 
as 150 feet deep In the shale of the upj>er Ordovician Maquoketa Group. The valleys 
were filled vath early Silurian sediments, but between the valleys there is only slight 
evidence of ui>conformlty. There is no significant variation in the dip of the rocks, 

. arid this unconformfty. a lso, is not comparable to those bounding the Tlppecatx>e 
Sequence. In Illinois there is no evidence of an unconformity between Silurian ervj 
Lower Devonian rocks in the deep part of the II11IK>1S Basin, and sedimentation ap-

..parently was contintx>\is. 
.- V-r The sub-Middle Devonian unconformity at the top of the Tippecarioe Sequerjce 
is related to an interval of active tectoitic movements in the Appalachian region. As 
a result of tilting atxl erosion, the Middle Devonian sediments trurtcate the Lower De-

.Ivoiilah, tiie upper Silurian (Cayugan), and part of the middle Silurian (Nlagaran) rocks 
rnorth of central Illinois (fig. 6) . On local areas of greater uplift, the Middle Devon-
' Ian strata completely truncate the Silurian and rest on upper Ordovician rocks . In 

/tfae^Chicago area the Middle Devonian strata have been entirely eroded, but the posl-
,tibn of the basal unconformity may not.have been far above the youngest Silurian in 
^e ' region. Overlapping Upper Devonian black shale has been found in local pockets 
on top of the Silurian dolomite and is probably present in the Des Plaines Disturbarice. 
Teeth of Devonian or Mlsslsslpplan sharks have been found in crevices in the dolonUte 
(fig. IIB). Although'Middle Devonian rocks occur both rx^rth and south of the Chi­
cago area. Upper Devonian and Mlsslsslpplan age rocks rest directly on the Silurian 
In the fault blocks of the Des Plalrtes Disturbance (fig. 13), and ttie Chicago area 
either remained above sea level following tfie stib-Mlddle Devonian uplift, or the 
Middle Devonian rocks were deposited arvf truncated before or during Upper Devonian 
time. In either case, tiie relations appear to result from an uplift of the Kankakee 
Arch. 

ig f lp^s ivKiUj 
^ . . • • - . ' - T V - . - - . . . . " 

\ 
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The Middle and Upper Devonian and the Minlssipplan rocks compose the 
Kaskaskla Sequence, which is bounded at the top by the prominent sub-Pennsylvanlan 
unconformity. A mlrwr unconformity separates the Middle Devonian from the Upper 
Devonian rocks, but in Illinois there was essentially continuous deposition from De­
vonian to Mlsslsslpplan time. 

The sub-Pennsylvanlan unconformity resulted from regional uplift arvd upward 
warping of the Kankakee Arch and other anticlinal structures in Illinois. These move-
menu continued into early Pennsylvanian time and caused deep erosion, during which 
older rocks were removed from wide areas In the northern part of the s ta te . Subsequent 
depression of the Illinois Basin (fig. 1) resulted In deposition of Pennsylvanian sedl-
roenu that northward overlap Mlsslsslpplan. Devonian, Silurian, and part of the Ordo­
vician rocks (fig. 6). In flie southwest corner of tite Chicago area, Pennsylvanian 
strata rest on Ordovician and Silurian rocks (fig. 9), but elsewhere In the area Penn­
sylvanian rocks generally have been eroded. The local preservation of Mlsslsslpplan 
strata In the Des Plaines Disturbance (fig. 13) Indicates that these rocks formerly 
covered the entire area but were eroded from the Kankakee Arch durir^ the develop­
ment of the sub-Pennsylvanlan unconformity. 

The Absaroka Sequence consists of the sediments between the sub-Pennsylvan­
lan and sub-Cretaceous unconformltes. In Illinois these sediments are all of Penn­
sylvanian age. Aithough no major unconformities occur within the Pennsylvanian Sys­
tem in Illinois, the northward overlap results In restriction of earliest Pennsylvanian 
sediments to southern Illinois. Pennsylvanian sediments formerly covered the entire 
Chicago area, as is shown by their preservation in the Des Plaines Disturbance. 
Minor unconformities occur at the base of some of the Pennsylvanian sandstones. 

The sub-Cretaceous unconformity represents a long Interval of time, from the 
early part of late Pennsylvanian to late Cretaceous time. At the end of the Paleozoic 
Era, the Chicago area was uplifted and warped during the major tectonic movements 
that folded and faulted the formations in the Appalachian Mountains region. The 
Kankakee Arch was again uplifted and the Pennsylvanian sediments were eroded from 
most of the Chicago area. There is rio evidence that sediment accumulated during 
this long Interval, and consequently no record of the intervals of uplift and depression 
that may well have taken place. In extreme southern Illinois, Cretaceous and Terti- •" 
ary sediments rest on warped, faulted, and truncated Ordovlclan, Silurian, Devonian, 
Mlsslsslpplan. and Pennsylvanian rocks, and their preservation results from downwarp-
ing of the coastal plain. In western Illinois. Cretaceous sediments rest on a rela­
tively flat surface that truncates Mlsslsslpplan and Pennsylvanian strata. In more 
distant areas the Cretaceous and Tertiary rocks are divided into two or three sequences 
(Sloss, 1963). 

' In Illinois the sub-Pleistocene unconformity truncates all the Tertiary, Creta­
ceous, aivl Paleozoic rocks down to the upper Cambrian (fig. 6), This urx;onformlty 
Is the bedrock surface (fig. 9). Although all of this surface has been repeatedly 
enxled. and in places deeply channeled, during Pleistocene time. It probably Is not 
far (perhaps 100 feet) below the former position of the sub-C^etaceous unconformity. 
The sub-Pennsylvanlan and sub-Middle Devonian unconformities converge on the Kan­
kakee Arch, and these surfaces also may not have been far above the present surface. 

FOSSILS 

Fossils are common in many of the rock formations in the Chicago area (figs, 7 
and 8) and are usSd to determine the ages of the rocks and the environments in which 
the rocks were deposited. A great variety of fossil marine Invertebrates are common 
in tiie Ordovlclan, Silurian, and Pennsylvanian rocks; plants, insects, and vertebrates 
are found in the Pennsylvanian rocks; and plants. Invertebrates, and vertebrates occur 
in the Pleistocene rocks (CoUlnson, 1959). 

m 



TABLE 2 

PSRMKABILITT OF GEOLOGIC KATERIALS* 

Type of Material 
Approxlaate Rsogc of Assigned 

Bydrsullc Cooductivlty Value 

Clay, coapact t i l l , shale; unfractured 
aetamorphle and lgt>cous rocks 

S i l t , loess , sixty c lays , a l l t y 
loaas , clay loaas; less pcraeabla 
limestone, doloaitea, and saodstona; 
soderately pcxmeabla t i l l 

Fine sand and s l l t y sand; saody 
loaas ; loaay sands; aoderately 
peraeabla l iaes tone , do loa i tcs , and 
sandstone (no ka r s t ) ; aoderately 
fractured Igseovrs and aetaaozphlc 
rocks, soae coarsa t i l l 

Gravel, sand; highly fractured 
Igneous and aetsaorphic rocks; 
peraeable basalt and lavas; 
kars t l iaestone snd doloaite 

<10~ ' ca /see 

10-5 _ 10-7 c , / , . g 

10-3 . 10-5 c«/ ,«e 

>10-3 CB/8«C 

*Derlved froa: 

Davla, S. M., Pbroslty and Peraeab i l l ty of Hatural Kater la ls In Flov-Througb 
Porous Media, t . J .M. Detfest e d . , Acadealc Press , Hev York, 1969 

Freeze, t .A. snd J.A. Cherry, Croundwater. Prent lcc-Bal l , Inc . , Rev Tork, 1979 
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